The review of the results of time analysis at the range of high-energy nuclear collisions (with the bombarding-particle energies near 0.1 -10 GeV/nucleon) is presented. It was shown that the formation of time resonances (explosions) in the decays of compound nuclei or final clots at the range of dense strongly overlapped energy resonances was possible. These time resonances rather well explain a lot of the experimental data.
Introduction
In the wide energy region of the bombarding particles more 1 -10 GeV/nucleon (see, for instance, [1] - [7] ) and for the great their number (from p till 20 Ne), number of targets and of the registered final fragments there are observed the exponentially decreasing inclusive (and sometimes non inclusive) energy spectra without structure. For more heavy bombarding particles such phenomena are observed also smaller energies (see, for instance, [8] ). For the analysis of such reactions with heavy ions with energies till 1 GeV/nucleon one can use in a certain degree the fireball model and also the model of intra-nuclear cascade [9] and the model of nuclear fluid [10] works for more high energies in the supposition of the high-dense collision-complexes formation. Between the difficulties of the fireball models there is a problem, why even for high excitations (more than 100 MeV/nucleon) there is formed the statistical equilibrium. In [11] , there was proposed other model of "time compound nucleus" for the alternative explanation of high-energy nuclear reactions. This model utilized the preliminary results of eigen states of time operator in the Hamiltonian approach [12] . It was based on the introduction of the formal similarity between the meta-stable states with the eigen complex energies as the eigen states of the Schroedinger equation and the correspondent Fourier transformations with complex eigen values for the equation with time October 2014 | Volume 1 | e886 operator, canonically conjugate to the Hamiltonian. This model was only the initial step to the time-dependent approach and was not sufficiently justified.
We proposed a new version of the time-evolution approach, starting not only from the principal ideas [13] , but also from the known correspondence between the exponential decreasing of behavior of any quantity in any (time or energy) representation and the Lorentzian behavior of its Fourier transformation in the canonically conjugate (i.e. energy or time) representation and then utilizing the results, obtained in [13] - [17] for the properties of compound nuclei in the range of the non-resolved strongly overlapped energy resonances. Here we introduce concretely the phenomenon of time resonance and it is explained the similarity between energy and time resonances. Аnd also there are analyzed the energy and time properties of compound nuclei which are connected with the explosions of time resonances in the evolution decay of final particles.
where R β is the radius of interaction in the final channel. Utilizing the simplest rectangular form of ( )
It is natural to call such behavior ( ) 
It is proportional to the amplitude (1). Then we-write (2) in a following way:
For the small energy spread ( )
, utilizing the function (3) for ( ) g E′ and introducing a new variable
we finally obtain: 
In the case of 2 terms (ν = 2) in (2), formula (12) transforms in the following expression
(where the terms with E ∆ can be neglected, if we suppose that
The evolution of the survival of the compound nucleus (in the time moment t after its formation) is described by the following function:
where
with the probability flux density 
where v is defined by the integral theorem on the mean value, namely by the expression
and ( ) 
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Since the curve arctan(y) has the form, depicted in 
From the simple form of Figure 2 , it is easy to see that t n can be interpreted as the Poincare' period of internal motion of the compound nucleus (after its formation and before its decay), when n n t τ  . Such behavior of ( ) c L t was studied in [19] [20] .
If we precisely consider the compound-resonance structure of T αβ , then the strongly non exponential form of In particular, for the inclusive energy spectra of the k-th final fragment it is possible to use the following expression ( ) 
The Comparison with the Experimental Data
For the analysis of the observed experimental spectra of a single final fragment it is necessary to sum (or average) the expressions like (13) or (21) over the subfamilies of the final states (with various quantum numbers JSΠ, where J, L, S and Π are quantum numbers of the total momentum, orbital momentum, spin and parity, respectively) and channels, sometimes coherently and sometimes incoherently. And for inclusive energy spectrum of k-th final fragment we will use the expression (21).
In In Figures 3-6 , θ is the detected angle of k-th fragment in emission. The values of τ 1 , τ 2 and t 2 -t 1 , which were found in [17] from the fitting of theoretical curves to the experimental data, are written in Table 1 .
Since the inclination of energy spectra is essentially increases with the angle increasing, it signifies that the increasing contribution of the compound-nucleus states with larger values of t n and τ n is connected with the for- It is possible that for the most easy compound system (p + C), represented here, there is a superposition of the direct process (i.e. n = 0 instead of n = 1) and the time resonance (n = 2), since the difference t 2 -t 1(0) is noticeably larger than usually.
Later there were performed new calculations and their comparison with the experimental data. They are represented in Figure 7, Figure 8 .
The values of τ 1 , τ 2 and t 2 -t 1 in sec, which were found in [20] from the agreement of theoretical curves with the experimental data, are represented in Table 2 for Figure 7 and in Table 3 for Figure 8 , respectively.
The Explanation of the Time-Resonances Structure in the Cross Sections of High-Energy Nuclear Reactions in the Region of the Densely Situated Strongly Overlapped Energy Resonances
How is it possible to explain the manipulations with relatively smooth energy behavior of the expressions (11) and (13) for the cross sections or the expressions (1) and (12) At first sight, in the region of high energies the structure of energy resonances has to vanish not only due to the "smoothing" by energy spreads (since
), but also de facto due to the strong decreasing of the probability of the formation of the intermediate long-living many-nucleon states. The density of the compound-resonances is quickly increases, beginning from the low-energy well resolved energy resonances where the various versions of the Fermi-gas model with the shell-model and collective-model corrections work rather successfully work. Only near 30 -40 MeV/nucleon in the compound system it is possible to expect the saturation effects and the further strong decreasing of the densities. However namely for these energies the resonances of another structure can appear. These resonances are connected with the local excitations of longliving intermediate many-quark-gluon states of the baryon subsystems (see [21] ). As it was said above, for the sufficiently high energies if we neglect bound and virtual states and the threshold particularities we can describe the S-matrix by the many-channel S-matrix [22] and for the simplest Baz'-Newton conditions (see [23] ) this many-channel S-matrix
where the unitary matrix ( ) J U and the projection matrixes 
(here and below we continue to omit the indexes JSΠ). If the initial energy of bombarding particles is fixed and therefore the total energy ε is also fixed (to within ε ∆ ), the cross section (24) can be re-written in the form
where E ∆ is defined by ε ∆ and the energy resolution of the detector of final fragments. Under more realistic Lyuboshitz conditions of the statistically equivalent channels of the compound-nucleus decay [14] - [16] (see also [13] 
